This reportwas preparedas an account of Governmentsponsoredwork. Neitherthe United States, nor iheCommtasion,nor any personacting on behalf oftheCommission:
INTRODUCTION
Searching for this bibliography included basically the period 19k7 to the present. Sources checked and the abbreviationsused to indicate them in the bibliography are as follows:
Abstracts of Classified Reports (no relevant material found not located elsewhere) vol. 1 (1947 ) -Vol. 23, No. 10 (Oct. 31, 1967 Chemical Abstracts (cA) vol. 41 (1947) -vol. 67 (1967) Nuclear Science Abstracts (NSA) vol. 1 (1948) -!/01. 21 (1967) Review of Metal Literature (RML) vol. 2 (1945 2 ( )-Vol. 23 (1966 (excluding Vols. 20 and 21 for which there were no indexes)
IASL Report Library Catalog (RL)
Entries are arranged roughly in reverse order of publication. Citations only are given when the source of reference is Chemical Abstracts or the Review of Metal Literature. Abstracts are taken from Nuclear Science Abstracts or the IASL Report Library Catalog as noted.
In general no material dealing with reactions of the gas with the steel or simple absorption of the gas was included. Some general works (including bibliographies)which dealt with diffusion and permeation of gases through metals have been included even though abstracts did not specificallymention stainless steel. An examination and analysis was made on material from bimetallic (AISI 316 SS and Nb-l%Zr) liquid metal (K) systems as a continuation of previous work to better define design limits for these materials in long-life system applications. The systems operated between 1200 and 1500°F for times up to 8000 hr. Results indicate that phase changes in the AISI 316 SS involve formation of complex carbides (Cr~5~) and chi phases. Stress rupture testing of loop-exposed specimens shows a decrease of about 65% in life at a given stress (or about 25% in stress value for a given life) after 3000 to 8QO0 hr of exposure. Exposing control specimens to 1500"F in air prior to atress rupture testing did not affect stress-rupturelife. Exposure to liquid metal at 1350 and 1450°F caused a consistent, but not large, decrease in low-cycle fatigue life. Analysea of N2 gradients in the stainless steel containment showed that although N2 diffused into the loop through the high temperature AISI 316 SS, no area of outward diffusion of N2 through the stainless steel was found. Detailed chemical and metallurgical analysis of a loop which operated for f'000 hr was used for kinetics analysis of N2, C, and 02 transport. Approximate diffusion coefficients were obtained for C and~in AISI 316 SS. Diffusion coefficients for C in stainless steel were orders of magnitude greater than those in the refractory alloy. C transport from the high temperature portion of the loop was limited only by solid-state diffusion in the AISI 316 SS and not by surface reaction or liquid metal solubflity. Qualitative examination of air-side surfaces indicated no catastrophic oxidation of stainless steel surfacea when surface temperature did not exceed 1500"F. Ni fina became embrittled (probably due to 02 diffusion) after 8000 hr of operation at 1350 to 1500"F.
NSA 21:14820 Examination and analysis of material from bimetallic (AISI 316 SS and tib-1~Zr) liquid K systems are being conducted. These systems operate between 1200 and 1500"F for times up to @20 hr. Results to date indicate that phase changea in the AISI 316 ss involve formation of complex carbides (Cr23C6) and chi phases. Stress rupture testing of 100p-exposed specimens shows a decrease in this property. Low cycle fatigue testing la proceeding. N2 gradients in the stainleas steel containment were obtained and are providing the basis for kinetics analysea of N2 transport. No area of outward dfffuaion of N2 through the stainless steel was found. Detailed chemical and metallurgical analyses of a loop which operated for f?OOOhr is also being used for kinetics analysis of N2, C, and 02 transport. Preliminary results of kinetics correlations show diffusion coefficients for C in stainless steel to be at least an order of magnitude greater than those in the refractory alloy. Qualitative examination of air-side surfacea indicated no catastrophicoxidation of stainleas steel surfaces when surface temperaturesdid not exceed 1500"F. Ni fins became embrittled (probably due to 02 diffusion) after 8000hr of operation at 1400 to 15000F. Results are presented from studies of helium penetration thr.nugh pipe walls at temperatures to %O°C and heliwn pressures to 100 atm. By direct studies using a leak detector it i.sshown, and by indirect methods (by investigationof structure and determinationof protracted strength) it ia confirmed, that helium at temperatures to 800"C and pressures to 60 atm does not diffuse from the gas phase through steel.
NSA Various methods than can be used to introduce rare gases into metala are considered. The diffusion coefficients of the gaa in the metal are determined by heating the rare-gas-saturatedmetals in vacuum and measuring the quantities of rare gas extracted. Precipitation of rare gas bubbles during heat treatments ia also studied. Studies on the diffusion of xenon through aluminum, stainless steel, and the Piqua fuel element cladding by a radioactive tracer technique are reported. Xenon was not found to diffuse through aluminum in the temperature range 295 to 473"C. Stainless steel specimens showed no evidence of xenon diffusion up to 61o"c. A maximum value for xenon permeability through the Piqua fuel element cladding is given; however, since the experimentallydetermined values lack correlation with temperature, they aPPear to be anomalous.
NSA 16:29368
